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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a network management system that attains 
network settings with high real time performance by properly reflecting a request of an 
end user and a network manager. 

SOLUTION: This invention provides the network management system including a 
network design aid system. The network design aid system conducts route search 
according to a QoS parameter that can simply be processed by the end user. 
Furthermore, the network design aid system makes routing by taking into account the 
configuration and the resource state of the entire network. The end user makes 
network settings with high real time performance through the interaction with the 
network management system.. 
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mm*ftvcttf?2. $trz, vpN-y— ^fc«Lvp 

[0 0 4 7] *IBB(Cct f?x> Fn— +fl09(C^^^tl 
h— K305«, 0 1 ©*-v h «7-*S&#l0l*<» 

ffj if© rgsR^ffj %«$t-r 

[0 0 4 8] Sfc, l> Fa— tfl09t4;l/- FI8£*?T 

S £S8JELfctt*itfflS©;l/- h S C fctfT* 

nyy— ;H13a~113c(±, W e b 75717 t 

1 07bft 2 © 3 > y — ;l/ 1 1 3a~ 1 1 3b #fcf 3 3 > If a - 
*§Sllfc«\ We b75 7lf«tt©WB'Jfc7*n^A£ 
<&Bfc LJ&i/^cii, xy Ka- tfi09©^3S^©*3S 

[0 0 4 9] :fc0lJ©Bffi-eiiVPN€ TV P N DJ lc 

[0050] Hffi±¥#T?ttiftHttM f T+I-^FAJ £ 
r-y-^r h bj kovt, p»m f aj *->e> r-y-^ f bj 

>Ka- Vn&T7Vr-^ 3 >mffl£LT l"l P«gj 
[0 0 5 1] cn&0*tt*ffl^T;b- F«lR*?f o/fc 
mUc Lft;F- h i: rjfcStej LTfiSR Ufc/l/- F 

A^nf n 2 of oss^e nTi/^, x>Ka- tft±c 

ne>4 0(D;l/-FA^. lo*jHSlc*iJffl-rs;l/-Ft 

[0 0 5 2] BStt^SMWcfcttSB 1 ©*y F7-7 
Sltioicoyy- ;Hi3c©V P N;l/— FtS/EHE* 

B8?> L-&b-t£TB 5 ©Kjafflffi*KH3f3o 
[0 0 5 3] *v F7-^Sa#101tiC©a®tC<tt) 

;I/-htBR*ff5Ci:^T?*» Sfc. VPND- /<?102 
L V P N ©/I/- F SSSrfT oCttft-ZZo 
[0 0 5 4] *y F7-^©a#©=»>y-;I/^fipO«S 

n§;W 1 — ^305«, xy F*a— y*i09»c^£ti3;U 
- h-K305i:{iS^*3> ;F-*©I P7KUX^;1/- 
^F^©'J y^1f^fi^H©^Wtt$H*^-tyo ctt€>©8Mffl 
■it isii v p N-y- /^Ke^&m-r s. 

[0 0 5 5] nyy— ;H13c«, mz&We b757-y* 

ifoayy-;ui3c^#ffi-r5=>ytra— zmwictt. 



ftffl 2 0 0 2 - 3 1 4 5 8 7 
Web77^ -»f «fl.©«fgijft 7d y 5 A*&B £ L * 1/ * 

[0 0 5 6] *i©IIf(iVPN« TVPN DJ tc 
[0 0 5 7] iSffi±^7?ttS5«-9--l' h r-y-^f FAj t 

ny--r h b j icoi^t, ry--r t» aj fr?> r+M h bj 

fa*©;l<-F©;U-Ffi§sR*m08*ffi£LT:fc!K * 
>y h7-?gS#©&ff©A*/te> 0 4 tc^Lfcxy F 

[0058] ^-hisisoes^Biirr^Kia^sn 

-^©^-fySRy^yT- KL'X, ;F-^ffl©iHi«l^ 
[0 0 5 9] fiHEWtf^sfrvTSftH. rt/- hM 

■*flMi#fcJ:cn5©1*f8*«*T«Hfc LTffifT. 4o 

©;u- bfrz. i -o*mmic$mir%j],- f t ltjijr 

U ;F- F tt J£*fr 5 c ^ *<T * 3 o 
[0 0 6 0] 0 6tcHfl6^|t*jct5;V— h!Sf<D7n- 
^--f — h^r^"f o 

[0 0 6 1] tf\ 0 1 F7-^SS#101feL 
<tixy Fa— y'i09anyy— ;Hi3a~ii3c%^-LT 
V P N-y— /^102rt©;U- F7 FVW-»fll2;bW£ff 
3X«0 1 1 077"'J^-v'3 >m%m<O®.M0ktt-£2k 

5 ^ - ^ A^e. «ua * n s -y— if u x f 306* 

i. (501) o 

[0 0 6 2] f3fcVPN-y-^102l;i3yy— ;l/113a 

~ii3c^e>©-y— if x*fl=y x F306©rji^*-*sttf* 
it (510) , ^-FZF/^-yi^^^f sy--ex^ 

tt'M h306*jgSf £> (511) o 

[0063] F»7-^wa#ioit.L<axy 
Fa— y*io9«-y— if x^y x F306*atcia 8 tc^-r 
mmiDt&ffiv^ f, zyy ^-^> 3 yasjRtfs*^ 
n*>e»«ifig^n5;i/-Fm^^io8*{^'rs (50 

2) o 

[0 0 6 4] Wt^#!*.nti\ @4&D*05©affifCTT 
t, t < ttx y Fa— x a. -in &a8Wr 3 c 

[0 0 6 5] «EVT**y F 7-^ < SS#101fc L < fix 
> Fa— y* i09ti, £.tiLL1tfl>— FSI^#108*ayy 
— ;Hl3a~113clCAt(f 3 (503) „ 

[0 0 6 6] V P N-y--^102i4, 3>V- ;l/113a~113 
c*>6;U-F«^ffl08*^W^tt5 (512) o 

[006 7] CCf, VPN^-MliltOVPNa 

— tf-y-'Y Ffc«BK*nT^a«^©3yy-yi'A^SSl 

3o 
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[0 0 6 8].«*tTVPN*— ^102(±, g»f*ttfc;l> 
-MSfg*#108%S»c;U-h»iS«:fT3 (513) . 
[0 0 6 9] VP N-y--/M02l4d/— h88S513©*S*, 

m e> n s @$fc&#«©fl£M t tt s >v- h l t & o , 

«i«Oift*ff, Source LER, Desti 
nation L E R&t>*L S Rfr&fllJ&StlSSl/- h 
—SI305 (014) ^rnyV-^llSa—llSCNig^-r?) (5 
14) o 

[0 0 7 0] Ccf, Source LERtiUl— hO 
Destination LER h ©&$;£ 

L> £ e>tcL s Rtt;l/-h±o;l'-^tctl^-rSo 
[007 1]*f h«7-*Sg#101t»L<«x;/ Fa 
— If 10912^- r—K305£t#T. F*3^%5li3gTS (50 

4) a 

[0 0 7 2] fflEl*?*? h'7-i'Sa#101tb<liX 
VFa- «fl09«Cl©7b-l — H305© H^fcffi 
ffl"TS;b— h*S**U VPNtf— /U02K;1/— MB£ 
^B*TS (505) o 

[0 0 7 3] ccWKa- »m«tt4:**Jl/-h© 

[0 0 7 4] V P N-9-— /^10Ztt3W— ;Hl3a~113c 
*^«fflt5^-F«W# (515) , VPNO^ 
*'i7 7 (516) . 

[0 0 7 5] Olt)> a-1f!S«3>y-*«rtA*t 

[0 0 7 6] VPNiSOlt, /U-httffitLTHW 
«SE*ff5»^«, ITCH 2 ©DB21 

oft©0 3 xtieuot^-r y-xif ^3i3©^«ffiffl^ 

[0 0 7 7] VPNtDSm *y H7— *gS#101 
tL< fix;/ Yzl— *f 109«*>y h7-^±T77'J ^ 
5/a>*5pJfflb»ff»K*f7d (506) . 

[0 0 7 8] M*{±*7'7 p U^-->a:/i:LT I P«§S£ 
WfflU Tyj^r— S/3>©a«ftKfcbTCDit#© 
eK*g#bifc#&, VPN_tTI*lKHC I P«ffit-e©ii 

[0 0 7 9] ?n«£T^ntt>- r-lS5££*S7U 

Kt5?<lttfT%%> (507) o 
[0 0 8 0] o3;!x xi/Ka-W^yy-i/a^ 

mmttmmLtzm<DT7v a ;/©«««*«« u 

[0 0 8 1] 07£^J&gWc*5ttS01 0;V-h7K/< 
-f+r*112©:7n— ^*— r-fc^-fo 



[0 0 8 2] *"f, 08tC^-r;l/- MSH5S*fHO8J&0 3 
©;b- MBJRt^a-^awaWBT*^*** (60 

1) . 

[0083] ji- vim.3kmm*&tfWL-orz)\'- hm 
m*v*->i<mnmo3it. 01 2t^tQos/<7^ 

>'M r»307*#JSLT;l/- h&ii$Nfef*lO8F*9©0 1 2 tc 
/fxt/yyy-iyayQoSllOl^ *7h7-^Qo 
S UOZ^f^WTsQ o S 1103^\^-rS(602) o 
[0 0 8 4] *fc. 0 1 2 fc;S^8K5WfflL;te7:/>J<!r 
-~>3 >Q o S 1101 F7-^Qo SlH^-r/W 
XQoSl 103©*feS*, 0 3 ©>U— h -H^fi5cgP302tC 

[0 0 8 5] hJ5i^*^i-;l/)8^g|5303fi;l/ 

-hSiR't^a— /baog^ajR-rs (603) . 
[0086] c©isas?sns;u- hflgfre^a-Jl/SO 
9tt«a#ffi-r««^t>fc*o ^- ns8R*s^a-^309 

T'tt, ;U- h8rW^£J«»310J!>V&Efc:JES h ^fn 
->*W$g312, U V— Xlt$B313&i:£:02©D B210fr6> 
#1L (604. 605) , ;i/- htWAff^^JAfe (60 
6) o 

[0 0 8 7] 03 ©71/- MtUgKim^- hl+»^# 
*fefcte;l/-h©«t«*»tH-*-« (607) o 

[0 0 8 8] ;b— h —MftfRffi 3 0 2 li, 03 K^t ;l/ 
- hfcJfjWSft©/!/-- hflSR^a — ;l/309fc<fc^T5fe 

j*snfc»^ ««±/8Sftfc>i/-K%» 01 2tc^-r 

77"^— >3>Qo S1101i:^-y 1-7-^Qo S1102 
^f/WXQ o S 1103©MlS(C^l/^M^ii:L. ;!/— h- — 
Jl305*^J«bTig-r (608) o 
[0 0 8 9] UmLfcJV— haSR^S^a— 1 O 
©«^W\ ^~ h— KfMt» 3 0 2 b%fT3 C 

LTjMfo 

[0090] 01 offl-ejnif, h v-^«a#io 

lt> L < (ixy K3-— f 109# V P Nlf— /S102t£*f U 
n>V-;H13a~113c^LT-9-'< h A llla£+r-l' b B 
nib©F^©;l/- hatm^i08i: LT C DM^ObS 
T\ *oflHlfWBM©*Sartt© I P WIST 7 7V > 3 

tt. Q o S/<7^*W H307«:fiJfflLT7'7 s U^--> 
aVQoSllOlTfcSCDM*©*!!*:^*^*. Q 
o S/<7^^©J«StC«tOBIl 2©^-y h7-^Qo S 
1102-etilf>y hL"fhi:LT64kbps. r/WXQo Sll 
MTttfiHGEflfKfc LTl 28kbps fcS»-T So 
[009 1] BtttLT, T^'J-y-v'a >Q o S 1101 

Qo S1102-e(iii®B#H6 0ms, f/WXQo SllOSt 5 
ttflb»c* y y» 6 fc&ift-r So 

[0 0 9 2] C©«^C;l/- h«1^^a-;l/3SJRg|530 
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3^Sfi?-rs;i/-h^ ; e^a.-;U309coSfi^t>-a-{i> 

m*.l£ * 7h7-i- U V-^©ffiffl*% 7 - KM U y £ 

3, *&«<SH*t(5©;l/- F8tfK*S>a— ;l/309fc, *-y 

jgfT £, * «y TWi&VHl- MSSRt^a -;l/309Offl 
*-a-t>-<±T'feO> r^XQo S 1103T$>-g)«liE^^cl2 
8kbps ft** -y 7*» 6 ZZtlZtDl- HBR*ftfc 

[0 0 9 3] »««aE*fJtS©;l/- M**£5>a-;l/309 
^ h A Hiatal' h Blllb©llg%^i^5t-c?£3;^- 
F:&, h*P->*tf*g312^#BBLTt#/i^^ h 7-^*8 
figfc, UV-Xlf$H313*#figLTf#/c^y hV-^'J 
y-X©ffiffl**7cfc, S**ns»«l28kbps*«iE 
KDj?ffl*(TV\ )V- 1 — *^JSJt»302fC« 

■To 

[0094] mm^. *vzf$mfo<D)\s- hmm^J* 

— ;l/309tt, -fr-T F Alllafctf^hBlllb©rffl*SSBtT? 
#3;F- F£, Fd?ns?*«312fr6#IBLT»;rc* v 

F y-tm&fr- F ^rctc, * >y 7W 6 UrtfcftS A- 
-hoj(a*(fv\ ;F-F-Km£gfl302tcig-r o 

h*S^of=;i/- F-Km«»302«:, SWflKofc* 
FfcM^HU n>y— ;1/113a~113ctc;U— h 
— R305*: LTig-To 

[0 0 9 5] 08{i#^yteWc:}3tt£0 1 bSiS 
^ffl08^-T7— ^;l/T355 0 

[0 0 9 6] gx>M.U4, mfeZft? VPN^7-f- 
/I/K70K VPN*^UT»ttf «"9-^h**&S-r*» 
F7-f- /FF702a, 702b. ^OVPN%Mrf 

ffl-r & 7" -f v >r- ~> a y ©a»j*5vr 7 ■< F703, 

77 l jy—>3 y©flHfc*tr Z&J&tki*7 ■< -)V K70 
4a, 704bfr£&5 o 

[0 0 9 7] hSaRafcttli* F«7-*Waj# 
101 & L< «x> F 109^3 i/y— /Hl3a~113cfC 
V P N;l/- hB2^*ffoT^J«-r*o 

[0 0 9 8] CCDB#*-V hV-^SS^lOlt IX14X 
> "K^l— tfl09^a*?-p* S T^yr—i/a >aS'J703fc 

4, tfS3<*#704a, 7O4M403 Wr-tfX^'J X F30 
6Kr«fcoTSB£3ftSo S*^ft704as 704M4*»A2J 

[0 0 9 9] *v F7-^Wgl01*> KtJiyKa 
— *f 109tf 3 y V — ;H 13a~l 13c%/1- L T Sir- 7Vl< 
;£V PN+r— /si02tcA73-f SC^tci. 1 ?, A- FSfR 

< tixy F-X— t) 1 '109{4S*^:jSfc'r;V— b<Dti&$<D— 

[0 10 0] 09«#flflS0«<O* > y h7— ^WliEKfctt 
y • *-y F7— ?11O<D03 Cith*n 

[oioi] «xy f >j (4. **K— y • *y F7— 



^110tC#ffi-T^ L E R 105a, 105b, L S R 106a~106d 
;l/K8O2&*9fli0>l P7 Fl"X7i--;l/F803, gffc, 
7-f — ;UF804, 7^y©I PZ Fl^7s7-f— ;1/F805, 

vjy^ftZKvmfctt^y&yj-frvzwfrtt 

[0 10 2] *h^Di?1S$g{4, *v F7-*l»TOfc 

(4, M3f£r— 7*;I/*#M , rS!14:tC«t»), 2O0LER 
h £ c t tfZ-t 5, 

[0 10 3] 01 ott**Miff!lfc*^**y F7-7HI 
J^fCfcttS-'W^-y • ^--y h 7-^ 11000 3 co U 
V— Xlf$H313^-f r— 7Vl/T?fc3c 

[0 1 0 4] ^x>F';i4, 7l'y«7-<-;l/F804, 

&^5 i c^'i'>'£7- ) '-^F806i:, •f-ti^nco^i'^ 
g.is<D^aw^[ii^a ; &^-r7^-;uF90K f©^ 

■^CO^ -y F 7- ^»*<Dffiffl***-r 7 ^ F902^ 
[0 10 5] *U y-Xlf!B313t4, h#Ui/mmi2 

t, igi&ttumrzfr-htDmfeffimttmmLT. vp 

N+r-/^102^fF^§o fei.^-t'Vfcjol^TfiJfflolHg 
Ie]^»901i: ; ^^ffl^902^6*46§ C fc 

f ^lifig-r ^ RTfii?ff«©«/JMji'ea5So 

[0 10 6] Lfu*^oT, ^HBRt^a— ;M09(4 
3Kf- 7";l/^r#BSL, ;l/-F*«^-r^^5"i'>'li:o 
V^T«fflpJflmf«*tWf * C t T\ &M<D>1- F IC45 

[0 10 7] 01 1 l,£#Mti&ffllC35l / f%)l'— hT F/W 
If 112cD^j#t-^ 0 3 ©f-ex^ft U X h306^-r-7" 
-7";l/-c?feS 0 

[0108] ^-x> F »J 14, x> Fa— tf 109*^ V P N 
T'fiffl-r^ZyU^r— i/3 yagij7Y-;l'F703i:, 
<DT7Vr- ->a >©»£*fF7V— rt/KlOOl, 88^* 
#1001 tC^flS L /■c*^^^ **y*f—/)/ K10026>?> * 
5= 

[0 10 9] #-tf-t£X2M*FyXF306l4, VPNT'X 
y Ka- tf 109^fiJffl-T 5 7 7"U ^r-S/ a :y^fc>-£ 
T, *y F«7-^«a«101*M^J«"r*. 3>y-;H13 

*r-*ya ymSMZEiH&mz. %Wf--7)\s*mk't% 

[0 1 1 0] 0 1 2(4*JI^J©;F— F7 F/W1fll2 
cO«*t-ri>0 3cT)Qo S^^^^'JXF307^-T-r- 
7";PT-*5 0 

[0 111] §iyhijtt, 0iicDe^#iooii:^# 
/ <7 * 1 0O2(Dm2>--&fr-£fr x.y F-X— 9*109 



*miLrzy7>)>r-i/ByQo S7f-/FFii0h r 

?Qo S7^-^F1102, *-y S1102^rH 

jg-r s 46 tc &s at m <D * -y F 7 - * f-V W X O 

[0 112] h7-^Q o S 1102tf^XQ o S 
1103J4 1 »1 tcWJES-rSfctiRB&r, S«7/'jy- 
ya>Qo S110Uc*tfSL/c*-y b7-^Q o S 11023: 

[01 13] 0IJ*. tfM t * 'y 73&<D<fc ? £ Q o S {IW 

oB83t*^«efiwe.^*«^«v *-y bi-zmmm 

101«*©fi:fcjflJfflU £fc *v hy-^w-jaij^xf- 
A**Jffl a^RSEtc 7 7 U <5r- -> a Uffl Lfc|g*©Bt 
JMffifcSfc&Q o s«o»^*fT3<ii:t#A5nSo 
h^^^uL-;Ua«?SP303«, iSf£x-7;b3# 
BBT* Ci:T\ F88&*#l08££g:ft.57'7*y -7" 
->3>Qo SllOl^r-rVWXQ o S 1103^gST3 d 

[0 114] CcT'77'J'!r— >3yQoS*r/W7, 

q o sic^gsf s^tctsite>nTv>5;i/— hssg*s>.a 

ff; 1 i7^-^!!)^M$ti577' i ;y->3 yQ o S3: 
F«7-*©X;l/-7V FffifKSHffl©** h7-^ 
R^ft/<7^-*TfeS*'y h7-^Qo S tSESI 

[o i i 5] hi 3it*mmm<D)i-hT F'U*fm 

[0 116] ^xvhUli, S**>y7&7^-;UF12 
OK «IE»i«7-f-;l/Kl202, ®M&®17 4 - F 1203 
&if©fW7sQo S7>r-;bFii03£:, «fl3*-s?a- 
;HB»^t>-a-7-r-;]/ Fi204frp>&3<, 

[0 117] SKf-^ttf/WXQo S1103©ffl# 
03 ©Q o S^^7y<^UXh307T/^^n-5-r/^XQ 

o siio3offl#-&t>'»tt!et>T» «jh*5>*— ;kz>i§# 

;U309#& ^.5f/UXQo S 1103{Cg-3l^T*-y h7 
-**a*l0l*WMtU ^ y h 7-^*3*101 

7^— 771'©^Hi>tT ?o 

[0 1 1 8 ] 121 1 4 lttMMM<om 1 lc^-T;U- H7K 
/W-<fll2cDaiy^'r2)0 3(D;l/— h— KSQttTfrtT— 7 



) #120 02-3 14 58 7 

[0119] #xyh'jt±> ;i/-Ko«M0**-r7-f 
K1301 0 3 ©;U- h-Kft^SP302*Vl/- b£: 
Mt/g*. £ ISgtcig^ L fcftff*^ 7 -r— ;I/K 1302, ;V 
-b<Dfe&T3b& Source 7-f — ;UFl303fc*jS"P 
feSDest i n a t i o n 7 -A' F1304, $S^.Xf'M 
i®7-F©-KT&& L S R7^-;l/F1305^64t), 
^-n^no^-l'>'«804i:^-f >7 KUX805*<^*tl 
£ 0 CCTtt, L S R7-T— ;1/K1305<DV1'>*804 • 
=7^VT F UX805©Mt>*HE{±, fr— h±T© L S R 106 
a~106d©jI>®ll!£:7r<-f o 

[0120] w±8fflBLfcJ:3ti:» *»WK:J:ntf, 
— THHfr — -^g-^-o-S-iim-O-J: 3 x^ F »'109# — 

S*iSQoS/<7** ^7h7-^7tli 
ic J: K> MM S ti « h <5 * - * > K =l 

- *fmm t'*577" i J^r->3 vasjttoisje^ff t 

FT K/t>firil2*JB^fc/l/— hWT'tS. 

[0121] *fc, F7-^ea#ioit,u<ax 

> Kn.—tfi09(i, F O&m - KSft if ©a.— !f • 

[0 12 2] fct, ^->y F7-<7ga#101*5 c tO : x 

[0 12 3] BV^3.*Uf, xyKa- tfXti^-y F7 

Lfzlk, V P Nt>— /WBD^fcxv Fxl— h 
-7- *gg#©g#&#*:ii3SJ£ Lfc;l/- F H^Rif * >y 

[0 12 4] 

x> Kol— *fA^*JC«i:5 CtOt?#5, ->XfAtfi 
«Rligft77'J fr-S'a >M9J*©B5£*#fc*ft/^ 
^-^{cffl^-T^Q o S^^yf^lcScJv^T, ^->y h7 

[0 12 5] x>Fx— tf^co-ry^v^^a^ 
3-/rLT, ';7;^'fAtt0^^7 F7-^K^^t ! 
^§<DT\ x>Fxl— <f*5<fct;*y h7-^»H#OS 
*3rW5S(i:g^L, 3^0Ur;1/^r^AttOlCv^y F7 

[0ffi©ffi#ftSiB^] 

[01] *5IB^O^j5fB<?IJtCfc^3->X^A^fig0T^ 

[02] *«iflo^attWc43^«=3^fcfa-^ai«ofli 

[0 3] fcKEOHMfltefcttSWKttSa^XxA© 
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;bcOG U I 0T&£„ 
OG U I iTJ.Sc 

[06] *m8<Dnmmtetsi,f%,%v hy-^m^oy 

[0 8] *^OHSt6<?iJtc*5ttS;l/-hS^#co^- 

[0 9] *5gBJ30^Si§^JlC*5tt«. h^d^'W^g©^-^ 

[01 o] *m%<Dnmm\cistfz>vv-xmm<D7— 

[011] *^coHStefi?iJtcfciti>;l/-^cD-y--ex^ 
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